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Introduc t ion
The high current proton storage ring (PSR) now being designedl at the Los Alamos Scientific Laboratory will accumulate 800-MeV protons from the LAMF linac and deliver them in very intense short pulses to a heavy metal target at the Weapons Neutron Research (WNR) Facility. Figure 1 shows the LAMPF pulse structure, which consists of macropulses of half millisecond duration repeated at a 120 pulse per second rate. Each macropulse consists of 105 micropulses of <10-10 second duration containing 5 x 108 protons or negative hydrogen (H-) ions.
At present, when nanosecond neutron pulses are required at WNR, single micropulses of protons are selected from the LAMPF macropulses and delivered to the neutron production target. Much more intense nanosecond-long pulses (containing 1011 protons) will be produced by the PSR operating in the storage mode illustrated in Fig. 2 spread) for a given ring circumference. If these conditions are not met, the protons will be lost from the 500 MHz rf buckets, which are phase-locked to the LAMPF micropulse repetition frequency. An overall energy acceptance of AE/Et10-3 is calculated for the PSR, which includes the stability of the nominal (central) energy. This is in contrast to the operation of a synchrotron, whose rf system typically operates at a low harmonic of the circulation frequency; in this situation the momentum acceptance is usually limited by the growth of the transverse dimensions of the beam.
The beam pulse to be delivered by the linac to the PSR/WNR is prepared by means of a chopper in the 750 keV linac injection line.
This device opens a several ps long hole in the macropulse which isolates the PSR/WNR pulse from the main portion. This interval permits the switchyard kicker magnet to turn on without spilling 800 MeV beam on the first magnet in the WNR transport channel. We are concerned about the transient response of the linac rf systems to this sudden removal and replacement of the beam load, and about any consequent slewing of the output beam energy during the PSR/WNR pulse.
Such an effect might put some of the micropulses outside the energy acceptance of the PSR, but not be detectable in time-integrated measurements of the LAMPF beam energy. To assess the importance of this effect it is necessary to measure beam energy variation from micropulse to micropulse within high current macropulses which have been appropriately chopped. This could be done by direct time-resolved measurements of the magnetic rigidity of the beam using electrostatic position sensors to detect small changes in the bending angle or by time of flight measurements using micropulse detection in the 200 meter-long WNR beam line. These atoms. Photodetached electrons (463 keV) from the photon-HI ion interactions are directed onto a silicon detector by a downstream sweeping field having a polarity opposite to the initial one. Pulse height analysis determines the number of photodetached electrons and discriminates against low energy electrons. Coincidence gating with the laser pulse gives a good signal to noise ratio. Although the laser firing jitter is 10 ns and the laser pulse width is 5 ns FWHM, single micropulse timing resolution is obtained by measuring the timing of the laser pulse relative to the ion micropulse.
The following relations are basic to the experiments: E' = yElab (I + a cos Ol) (1) where E' is the photon energy in the center-of-mass frame, Elab is the photon energy in the laboratory frame, and a is the is the laboratory angle betwen the ion and photon beams, defined so that Ol = 0 for headon collisions. 
